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| (57) Abstract 

A phase-changing recording medium having a barrier layer made of a material 
represented by Ge-N or Ge-N-0 provided between a recording layer and a dielectric 
protective layer to prevent chemical reaction or atom diffusion between the two layers. 
The barrier material also serves as a protective layer. This makes it possible to greatly 
suppress deterioration in the reflection factor and in the signal amplitude that is caused in 
the conventional phase-changing optical data recording medium and, hence, to increase 
the number of rewrites. 




7 Mh9v?fll 

1 ... eubetrata 

2. 4 ... protective layer 

3 . . . recording layer 

3 - . . natal reflecting layer 

7 . . . grooved trach 

8 . . . barrier layer 

9 . . , ad he a ion layer 
10 ... protective plate 



(5 7) «#J 



W<7)^^S^^iR^lt**l»it1"5 B WT, Ge-N, G e - N - O IZ 



PCTfc*-iV 

A L TA"<-T 

AM T*t-T 

AT *-*M>T 

AU t-x^y t 7 

AZ T1f/W/<-f 

BB '<A"<K* 

B E ^A-*— 

BF ^t-7rV 

BG -f*fiVT 

B J ^-fy 

BR 7?S>A 

BY -<?*-f 

CF $*7 7H**fc|B 

CC a^- 
CH 

CI a— h - i?#T— A- 

cm 

CN ?B 

de K-r? ^ 

OK 



>X'JtnztizmB&m*'<*7 *y K*-MtcPCTJMm*«*-*-$fc«>fc«BS*t* 



EE 
ES 
F I 
FR 
GA 
GB 
GE 
GH 
GN 
GR 
HU 
I E 
S 
T 



L I 
LK 



7^y^yh' 
#*y 

*y 

^vary- 

4 9 V- 

a* 

t***9> 
— J£BAR**jB 

Wyx9* 
V t?yis*94 y 
x'Jjy* 




lr y^yr 

ls i^y h 

LT y hT~T 

LU Asf-tyfAr? 

lv ^j^r 

MC = 

MD *ArM 

MG -rJOtfaftA 



w 

ML 
MN 
MR 
MW 
MX 
NE 
NL 
NO 
NZ 
PL 
PT 
RO 



*V*A 

*-y t=.r 

— i/x — A' 
/A£x- 

rfAKifA 
/i — ^-7 



RU 
SD 
SE 
SG 
S I 
SK 
SN 
SZ 
TD 
TG 

?A 

TR 
TT 
UA 
UG 
US 
UZ 
VN 
YU 



i/y##~* 

^ay r *T*fcB 
-fe**fA 

99**9* 
hA?>=.**> 



WO 97/34298 



1 



PCT/JP97/00729 



m m $ 

ft w # » 
ir ^ « m 

**K«tti"CJI*5 w t SriS® i: L T flj Jfl -f 5 t> © "C fc 0 , u--^*- 
)fca^E»&#^ttg<tE&&#o«/&ii, 0»J;LtfBI 1 J: ? * 



16 * * ffi « («I!I26) 



WO 97/34298 



2 



PCT/JP97/00729 



LTOflttt Sr-fSAu^A 1 £-&Ttil;££ftS&JR£WJl5fc#aS4 

tt5*;V3yt-f K*Bk MitfGe-Sb-Te ^-a-&»J8* G e 
-Sb-Te-Se^^»R> I n — S b — T e I^^IK, Ag- 
I n - S b - T e &-£&}*IBL 1 n - S e £&&»BS$ $ ftT V> 

(0^!7 — iSrSfiu^/wi:^ i^<^-C3EW Loo, IhIIk LTV*2> IB 



H tf A E ft («III26) 



WO 97/34298 



3 



PCT/JP97/00729 



d 5^ofcBW&»fc-r«tf**«rt-rs#N ^ Lt. s i 

1 203^<D»fk<fe, S i3N4^A 1 N^©1^, Si-O-N 
^OKS^b^ (0»J;ttf<l$BB¥3 - 1 0 4 0 3 8#&«) % Z n SSOfifc 
flS^K S i COEOJfcffcto, $)5^ttZnS-S i 02 (#|fflBS6 3-10 
3 4 5 3 *4**8) «4>«*ttttff4iaX$*i, % $fc-ftl2XIRCJIJttfe 

tt&ikt&mm#<DM?li, #resp 5 -2 17 2 1 l-§-^«KI±, Ag* 

%ttft&mm<Di%&% t lt. ^<03tK&®(d^-r5«!Hcigft:^ (s i 

N, A 1 N) ^fcfcfc (S i C) 0>ff«#ft*fflv\ *«>*flll0»I* L 
tZnSJfclJZnS &^tf & ffl ^ 5M^BI^ SixT V>5„ 

£Jxtt, ±3BS iN, S i C, A 1 Nl«rfflv> 5 w <t ESkJifc:^* 

SiN, A 1 N, S i Cm<om&t LT5-5 0 n m(DRj*«filB*<M ij* 
SilTV**. *fc, #R¥6-1 9 5 7 4 7 ^ Wfctt% IB^SirSfc 



H £ A m ft (^(126) 



WO 97/34298 



4 



PCT/JP97/00729 



e>j&ra*L. s i >H4M#**to**m*>**te** mir * z ***** 

)tmmiB»«E{*:^«»J^«^ #M¥4 - 2 1 9 6 5 0*&*#*>5. ^ 
£-fS^-<\ !Sl«Flc|B»i8fflJ*^ 

W^Sn-O^. ffl&tttt, IftfttltSn-N, In-N, Zr- 
N, Cr-N, Al-N. Si-N, Ta-N, V-N, Nb-N, M 
0 _N, toifk LT 1 0 - 2 0 n mO«i*«ff * l/^: 

**H*L*CV**. *fc, W4 - 3 2 1 9 4 8#^«li. #M¥4 
- 2 1 9 6 5 0*&«fcW*©fUa»fe» ^l*«9S*R<JSI*>t8«ftB&2 
jHH-ra^ijUflll^sn-ci**. r^-ctt, S«i:ifiV>«««rS i, Zr, 
Y, Mg, Ti, Ta, Ca, A 1 <D 7 >\<-7fr fciBK Lfc 1 U&± 

mt*frbt£*m£\sr*iRb<Dm*&*iKi*>* 

IfcSi, Zr, Y, Mg, Ti, Ta, Ca, Al *>*A"-7*€>» 

<Dm.it®m<omB-t UTI15 0- 2 0 0 n mOttBB* J W«*tt"C' x *. 
R#«5<0i§£, HRfcAu, AK Cr, Ni, Agl©^: 

Z> Z t I4-«!WC*5. SfcRffitt*'^ * (reactive sputtering) * 
0iJtli. #BBB3 6 3 - 1 5 1 4 8 6 *&«ttftH! ttT&O 9 



S^^tt (*Sfl!l26) 



WO 97/34298 



5 



PCT/JP97/00729 



(write once) t L X s Sffctt * /< y * \Z X o T T e & 

t/^^-yy h & A r 4 t LTJ&fc 

&mmZM& Lfc&, a*^HALT«^?X-?t4*L, eft 

*>lt2- 1 OttOttBtftt* LVN-i, *fc«BB©**4 LTIi, 1 
^ixt7L*)tt^Ol2«lt^w^Tfc5^, #fflB8 6 3 - 6 3 1 

^rtZZbizX'O, Bft**K:Te> Se, N **tf B *jft«? -5 *J 

#M¥4 - 7 8 0 3 2^^«»d| 4% O^-^jr hO&ffiliA 

tLGe, Sb, I n#tr*tf*t#BBtr»lr\ *fc*BB4 LTS i 



WO 97/34298 



6 



PCT/JP97/00729 



5S^Af>^l^»f-^^«^ Ge-Sb-TeE»ltZnS- 
S i O^SJlfciSffl Lfcftx-f l-**^, u —0 s - BR ** K J: -o X« 

W^*SftA-T5-i:* s ««*^^ v ^- <DZ nil*. S i 



* B «c (3SBA26) 



- 



WO 97/34298 



7 



PCT/JP97/00729 



&CX^1t. s i O,, Ta ,0,, A I .0,«4>Rft*. S i 3 

±E«*ttft*<fc*R«:tf aft*-*. o^iciiE***©***** < ' 
*»U 5**+Sft*«o«ft % efl t* tt (7^77^g 4) * 
W*»« (ttiflsM. tftAftiftA) 0*tt*f*£fl:1-«. flUM-cn 

**fttttt5I*tt, * 
ft ft I c M 9 iS L Bl ft o « « * * ft L T V * it t t « x. 5 . 

#«* 5 - 2 1 7 2 1 1 **ft Ttt% # fcA ,iSfcH L 

immG.-Sb-T.ltin-sb-T.^^ 
E0llflt*fc*V'tt«*ftlI«tt*£ LXt < |: G e-N$fc|iGe 



WO 97/34298 



8 



PCT/JP97/00729 



$6 91 <Z> 39 * 
Mfc. _bEEM«>'>fc< t fc-#«>iEIJ:ttL-C»rit**Lfc/< y T- 

it*^itfcWi t Atrial y T-m&tz&mt&nm torn 

em ^ y r-tt&tmm Lfcuuft-cn, em £«ks 
rs]_b-t 5. em ^i**^*^ y 7-#»tiffluti* , e 

• &£ L < tt, ^ y T-W**«rM.X (M ■• tt#*7t*M 1 M 2 • • O 
X : #*7C3£X 1 X 2 • • rot^*) «i7 * , #X 

tfLtt<D®&b/ (a + b) StR«0/<'J T-W»«Jw*i^-C5««t 



WO 97/34298 



9 



PCT/JP97/00729 



5. L<ii, E»*©i««ict/<j; 7-«&jg^ 

m^*m*m*.&Mti-zmA ic^^t, &*«©'>*< 

^-/o^< &5*ft«trt©*-4 *vutejtg£*,>Ilc 

fc-h-f* i t as*!** /is, 

^y7-i©d^/>/i <Hl ^ 2nmaj . it5( 

iD»H<tt20a»ft±m. J:9ffV*«b 
*fc. i90U<ll2On B «ifct5. £ 

• #*L<I± % Ge-N*fcl4Ge-N-0#M^y T-Ji*fctt 

N-OS**>#*5c**>«g (N + O) / (Ge+N + O) tf, GM 
«»*«OG.-N*fcttGe-N-01fe*,^T. MflOSttH? 

*V*«©Ge-N*fcliGe-N-0lJ:9 tffi^|:^ t 5„ 



WO 97/34298 



10 



PCT/JP97/00729 



#£L<f4, *&WTttG e - N<D®.&L&k LT, GelISr35% 
~9 0 %0>«SIBfcil«K. 4<9#£L<»43 5%~6 5%0«SB£ai£. 

• J:0#*t<tt» Ge -Nl <l'-f , -#*A*t« 
) lligffi-r G e 3 5%~6 0%tf>ISIS, Ge-Nl 
5r!2»)K^S«ffi | Ji:5»<»J^igffi-t-54l^^{i > Gell«r42. 9% 
-90% (S4 L<I14 2. 9 % - 6 5 %) <7)l5ffiKjg£o 

• #£L<»4, G e -N-O0>>!aj£«l4, G e - N - O <D Z7c*flfi£ Sr.* 
ti4©3^^^7/7ACt5l>t, 4 Bl (Ge90.0N 
10.0) , B4 (Ge83.4N 3.3013.3) , G4 ( G e 31. 1 N 13. 80 55. 1 

) , Gl (G eO.35N0.65) "C IS £ tlitmHHr fc 5« © « * K 48 T 

• £ 9 £ L < 14, G e -N-OJi*lB»K0>S«« (u-iF-ft&A 

Dl ( G e 60. ON 40. 0) , D4 ( G e 48. 8N 10. 20 41. 0) , 
Gl ( G e 35. ON 65. 0) , G4 ( G e 31. 1 N 13. 80 55. 1) 

Bl ( G e 65. ON 35. 0) . B4 (Ge54.3N9.l 036.6) . 
Fl (G e 42.9N57. I) , F4 ( G e 35. 5N 12. 90 51. 6) 

CI (G e 65.0N35.0) ,.C4 (Ge53.9N 9.2036.9) , 
Fl (G e 42.9N57.1) , F4 ( G e 35. 5N 12. 90 51. 6) 



WO 97/34298 PCT/JP97/00729 

11 

5iiK*,fiiJBfc*i5iJ, S i3N4, AIN^ 

1^ G «-N**fc»4Ge-N-.0*fcE»Ji©»i» 

tttfK^S** LT, Ge-NifcliGe-N-OllJ, fe OS i 3N4 

(«*tf^-y y ^MiOM*2 0 0«ninOW|:, K8 1 0 0 
mafl^^h^T, 5 0 0WT4 0^5 Onm/^) 

•ff*L<tt**«tf*n+i k0*tf % 1. 7^ n ^3. 8 ))>o0< 
X 90 * L< tt % ,<y T-ftMtEig^j^,.^^^,.^ 

*nS3. B^OikSO. 8mtGe-N*fcttGe-N-0 
• ff * L < *^mSl:Ge - S b - T e *±*4> fci - 6#w 
LTZn S-S i 02«r^«4>4^ 5WWWB | tjBl , a> 



WO 97/34298 



12 



PCT/JP97/00729 



i*s^riB-c*)9, .tor, *0«Lt4i&&tfWftttfc fcteffitfcttSfl: 
y /<y r-it»«o»ritictt:, /<!i7-»ff«)iMMo 



WO 97/34298 



13 



PCT/JP97/00729 



#*L<*i. Mrt#*atr#** LTN2. t L 

fc, ^<^#^ON2M«||:» tt5i CJlKJioT, J: 9 i 

a tt k ffi n ^ is at h n 5 . 

* h*fcttGe-N*-y,|,UttG,-N-0^ y h * G 
tS ' »*L<tt, Ge-N^y, yF HtliGe3N4M, 

TfiG e3N4-G e OJB^fcJ-yy hfcfc^S. 
^^<,^ minTorrJ . H ^ <t 

*»flE*tr5% tt ±, *o6 0%flTl:W, zti*> % Affftjftos 
N2O»ffttH2Xtt i4lo60X{tT (g*L<li5 
»*, N2»mt5%tt±^60%«T (I*L<li40% tt T. J; 



WO 97/34298 



14 



PCT/JP97/00729 



*s-C# fcir*. *7t, fifxtp<ng.Xft&tfWi< fl| 

f L , Z<Dm&i>&&t£Uk9 z t 

iStf^ti (tt*&) ICKL-Ctt, Rip 

V*. :iiliGe asfEflkBlfc ©*S£-|:: 5 fc *!>-?*> 3 <bix-5. 
• #£L<I2, /< y 7-*t$f(D±/£#M£ LTG e &j8v\ 
y * B$ (7) ;* 5/ * # * £ '> # < HAr £ N * £ if # * £ L , * 
y ^^!7-«fiAS i . 2 7W/ cra'iD^K, J5fc*U- h 1 8 n m 

y 9%f<D*'<y 9 13 **'pt£< HAr £ N 2 H, *tf> 

H*iBlff*n+ikOtiJ, 1. 7^n£3. 8, O^k^O. 8<0|5 

KOXIS«l-^J«i-*li^l-tt 1 . 7^n^2. 8. O^k^O. 3, 
v*»£K:H: 1 . 7^n^3. 8, O^k^O. 8*Wfc-fJ: 

9 let 9 



WO 97/34298 



15 



PCT/JP97/00729 



H3tt. *MW»^»fl|«Efti# roffloiJtwtst|fji . BT 



WO 97/34298 



16 



PCT/JP97/00729 



® 7 14, *««W«>3t¥Wflr«IEft«l»Cfll«flr*«:IBftlf 

1218 14 *«»WW3t*ttflr«IB««»fc*««**1B»W^'*"*fc 

* <d is - ? - W & ^ tf> S'J <T> 00 £ * 1" Si T 6 . 

I2J1 1 14, v * Itx&iz £ 3*ft 9 ig L#ttWiSv^^^-rE|-efc5. 

Ell 2 14. */"«v*:tf*ffifcJ:Stt*i4©»v*fc*-fBT*>S. 
Ell 3 14, * J: 5«»&©a^$r*-rB-C*>S. 

Ell 414. •> * Jf **<Dm%ft1±k £ oBB«*^i-H"C 

fe*. 

Ell 5f4. */<y*#**©M#£E£fti£;£ttfc«>fl8«*r*-i*BT 
ifcS. 

Ell 614, *#*£ffifc3te¥£tt*«>H«*r*1-B|-e*>3. 



1 ••■ 




2 • • 




3 •• 


■&mm 


4 




5 •• 




6 •• 


•*--/< a- HS 


7 


-CfldbfJt h 7 y 9 


8 


"< V T — M 


9 ■• 




1 0 


•••««« 



WO 97/34298 PCT/JP97/00729 

17 

i i •••xsar 
1 3 •••jtjKtai 

1 5 • • y f- V flEift 

16, 17, 18, 1 9 , * y — K (**«***£) 
20. 2 1, 22, 23, ^^yf 

2 4 

2 5 ••■JEf t 

2 6 •••g^tf^y 
2 7 •• -SUSSES 
2 8 •••[£] IE $4 

2 9 •• -f* -f * £ 

3 1 

3 2, 3 3, 3 4 , 3 5 , t * 7 u - * - 9 _ 
36, 37, 38, 39, /<yv^ 

4 0 ••• A r 

41"-Kr tf**?:^ 
4 2 -02 

4 3 • • • N 2 iS 7*1f\\s -r< 
4 4 

4 5"-Ge-Sb-Te^~y^ h 
4 6 • • • Z n S - S i02 * — y y h 

4 h 



WO 97/34298 



PCI7JP97/00729 



18 



4 


9 • 




5 


0 • 




5 


1 • 




5 


2 • 


• -SIR 


5 


3 • 


••H] GigE 


5 


4 • 


y # 9 — ¥ y V 


5 


5 • 


• - 13 V— K 



- <0Hi(5O^lglc*5^T. SIS 1 0. 6 mm. iS& 1 2 0 mm 

urn. * y #-#*>f h#««tt#«v*j&*=* M*(8v*A*©* y 

# v * * y^msis mitv^-*$i>m^z z t $. 

ft v\ 

9 /HfctDHflifbiff. h 7 ^ 7 i LT0iJ 7 0 n m, 

Ot®0. 74am, 7 K & £> 46 0 . 7 4 » m<D t> <£> # IS # £ ® K 7i£ file 



WO 97/34298 



19 



PCT/JP97/00729 



±1311, «il:ZnS-S iO, (S iO,: 2 0*/l/%) ig£&Ji >$> P, ft 
5«fll«2. Ge-Nifc|iGe-N-0«rftf^y7-l8. Ge2 
Sb2.3Ta^f»^«5e«|3. Zn S-S i O i (S i : 
2 0**%) tt*ftff ft* b&*(MMM. A 1 -C r (C r : 3a t%) 

«<fc«Tffi*«*«9 fc LT, Xff 1 & iQ i 0 LT5g 

tt, 1*Sff2ft>fc*A£Ji«5$?J||K, 9 1„m. 5nm/ 2 0nm, 
1 8 n m, 1 5 0 n m, |S]«k:^ y 7-Jf8#G e - N - O © ®<itiz fi % 
86nm, 2 0 n m, 20nm, 18nm, HOnmHt, 

****M*PM*-r*»*#*5. ZnS-S i 0 2£l*fct> % ft** 
#*T*Tfc*. flttfAl, Mg, Si, Nb, Ta, Ti, Zr, Y 

^^mtmm^itn^mmm^ht^wiMm. ai, b , Nb . 

Si. Ta. T i . Z r ♦©afcfcfrfcfcaafcfcj^ z n s p fc g 
«ett<fc»*>&ftftttft:ttff % ZnSefOt^ftM, SiC^ 

CaF2, LiF|»7yflj»i»^ 47yft| | t *>6lM* 
dfeONoa**. MllZnSe-SiO, Si-N-Of^ 



WO 97/34298 



20 



PCI7JP97/00729 



* LV>» ft$fi!)i:iiGe-S b-Te, Ge-Te, U-Sb-Te, 
Sb-Te, Ge-Sb-Te-Pd, Ag-Sb-In-Te, Ge 
-B i - Sb-Te, Ge-B i-Te, Ge-Sn-Te, Ge-S 
b-Te-Se, Ge-B i-Te-Se, Ge-Te — Sn-Au, 
Ge-Sb-Te-Cr, In-Se. I n - S e - C o If &"Str$, 
fc 6 rt ft 6 0>3fcU:K** a**ro#**J»**an*.fc3&fcJflio5 

ftfiBI*^? y ^»3tI»lt#«>*»T^«>tl*fl: LT*J< . CftKl'- 

^ai® 2 £tE®Ji 3 1 roimt/< vr-m 8 t L-cffi«-rs*m*tt, 

|ft^^^i©-C t Clinic ittfcLT, J:9IB*tfc5:i:. fik^T 

*>5 c laflka^ww^fitaatflirt-fswwtsjs^iR^tt*** 



WO 97/34298 



21 



PCT/JP97/O0729 



ttft*. 2»f^, Kftftffe, ± 

k " M '°' (a « b ' c, dttgftft) tt«it, ^D7-Ii LTffi 
^5«-*»*©»dttt, M.Nbi <bl£b) ^M.N^-M.O,, (blSb 

«-e/XV^|c/<yT-««rafflf *»*fctt, M.N b ; (b2<b) , M 
.Nh2-M»0.2 (b2< bri>od2£ d £fcttb2£ b A>od2< d) Tfc 

ftoT, S i -N*A l -N$*S i -0-N*>*a/*fcTt> 
/**S i 3 N m , (ml* 4, M*L<ttml<4) , AIM., ( n 2S1, 

L< Iim2< 1 ) , S i ,N.,-S i 0.« (m3£ 4 ?>»Om4£ 2, fl 
SL<lim3<4 *»om4^ 2 * tz Iim3£ 4 i»o B 4< 2 ) 5 - t T\ 

^^WI«t5^-CS^fc„ MIOI«lllltt«ft«| ttj i 

• X : #XjiXXlX2 • . <0^ft) © J: $ ± * % 

#*fig#<OSJ£b/ (a + b) tJ5, I««|©/<y7-|tMfciB^TM 



WO 97/34298 



PCT/JP97/00729 



22 

Z Z~Cit. ft^tfjKG e-N*fc«Ge - N - O Srtt&WUlffl 
£^r„ G e -N*fcliG e -N-OSli, '>4<HGeiNH< 
ttGebNbOtt:$*>ti&<, Ge-N- (O) , Ge-Si-N- 
(O). Ge-Sb-N-(O). Ge-Cr-N- (O), Ge-Ti- 
N- (O) %(T> X 0 »wf&£>7G3!S*:-£*r LT t>&^„ £ Vk^jtn t L- T 
fi, fllfcllA 1 . B, Ba. Bi, C, Ca, Ce, Cr, Dy, Eu, 
Ga. H, In, K. La. Mn, N. Nb, Ni, Pb, P d , S, 
Si, Sb, Sn, Ta, Te, Ti, V, W, Yb, Zn, Zr$M? 

lE&Jle>£/i£#ri* A g , In, Sb, T e (O 3 7cd» b ictt, # 

I|$:Ag-N- (0) , Sb-N- (O) . In-N- (O) . Te 
— N — (O) fcilMirtlfjOliilro^ftnT, flSJitfAg-Sb- 
N — (O) 3$ £ i" 5 CI £ L, IB«»©£dt»#T e - S i 

-G e Tfcntf. Si-N- (O) , Ge-N- (O) . T e — N — ( 
O) fo 5 l^li zn^O ni) «5 £ LT0iJ;ttf G e - S i -N- (O) 

ii-5rtt>'5Ifie*Cifc5. Ge-N^Ge-N-OCCr^AI© gsAP 

iciot, ^*<4lE£oi6]±-t-5 r. t^^v^fc$nfco ftK c r asflnttig 

C r &&<Oftt> 9 K. A u , Al, Ag, Pd, Ni, Cr, Ta, Ti, 
S i. Co$?fc. ^WHtLnztLbZ^-x b-ti>&&t LXm\<"Z Z 
t^T-^S. 0i] X. li A u - C r , Au-Co, A 1 — T a . Al-Ti, 



WO 97/34298 



23 



PCT/JP97/00729 



Ag-Cr, Ni-Cr, Au-Pd^»JL^, 

fc*Lfc3A-3H*\ H4K*Lfc4A-4HOJ:il: l £*L«*fc 
*>^#, ««tttt**LTV*S. 03 All® 2 JrrotflHft-ca 

M^KiB^iOISfttTtt^, KJtJMlCJBHTfc <3B> , * 
(Hfc/fl^Tt, (3C) IB]*©3b**»5 

tLT. TflfOftBflg* (3D) , ±ffl,j<Z>fcf* j g£ft (3E) f ^ 
<r>1&®m±1* (3F) l:igffiLTt^M^5ri:^T#fc„ * 

T*5G e - NtfcttG e - N- Otr^ M T»***i5. 

*fclEM3 0M«|c»4/<y ( - ztttG e - N*fcliG e 

TliGe-NifcliGe-N-Ol) *TS*ric (3G) 
««l*ftBB2**fcs<P7-*» (Ge-NJ fc(1G e-N-OS) 
H/ ^ StU KM«lCtt/<!l7-l (Ge-NifettGe-N- 
OB> $r®ffi-t-5«fife (3H) t>n*fc»*#*&ftfc. 

****** *ff*i5BA?fi % ±**2mvL±K:+st*XKn^m 



WO 97/34298 



24 



PCT/JP97/00729 



13 4(1. El 3 ri> <0 SofcflUfcTfcoT, El 4 A - 4 H 1* 

HI 3 A- 3 HClttfS Lt^5. 123. H 4 JC?^ Lfc«fi)c{C*>V>T. 

7tC*5, 0 3, 0 4TH\ SJ:®tt^-~/<3- 6 ^rKft^fllfifeSr^ 

Ay7-|8tfciGe-NifcliGe-N-Oili, * ^ttt& 
»J©«jSA»P»I4, '< !l 7-i-Cfe5G e - N£fcliG e -N- 



WO 97/34298 



PCT/JP97/00729 



25 



«t5O^/<!/7-iTfc5Ge-NifcliGe-N-0ili ( e * 
S3wifil ±E»IElc«:i* 9, iHSttftfcsa-t-a 

^7-in5Ge-N^ tttG e-N-01 tt< CM 

MlCGe-N*tilGe-N-0«tr**tfii:, i E2 o^y „ 
M*lRl«Mci!]*3ft5. 

tt. I3A-3H, 4 A-4H^^-r 5Jg ^^^ LTV , 

^^yr-^iLT, Ge-N, Ge-N- 0 «^ig 0 

* fc G e - N - O m OttA«H * ^ t H« y J T ? y A -? & S o 
»*****in G e -N»»©M:**liG e o« A(0TMjftJ 3 5 L 

f A.ttiJ«r*T***«rta«*ofc. »JE*G.»«ttGe-Nii*B 



WO 97/34298 PCT/JP97/00729 

26 



T*5 9 , &#Tttlffl#«fc 9 *>£'>G e « £ £ « # K S& £ 1" S a* 

0!l*.tf G e »«WftiSI5GiH, HtJ#Tli 3 5 %~ 6 0 %XhZ<D\Z*i 
Lt. t'li4 0%~9 0% (S$L<I140%~65%) Tfeofc. 

Z>&m&l*K<* 3 5%~90% mt L< tt3 5%-6 5%) tfffjft 
ftJiflriciffir-g*. 6. 6 5 %~ 9 0 %©ttim**-f * A'ttffitfttttWlC 

KSR^^trG e - N-O^W«^tt^T<0 <fc 9 Ge-N-O 
«81fcfctt5G etN 0©¥*&lftJftJttt, G e - N - O O = 5ciffifiJt 
?r/Ffi 5 AC^tJ; 9(1, A 1 , B 1 ~ B 5 , CI 

~C5, D 1 ~D 5, E 1 ~E 5, F1-F5, G1-G5, Hl-H 

3 © * m rit sr jb v * x at m -r s ^ £ # -c £ s . 

B2 (Ge89. 7N 9. 8O0. 5) , B3 (Ge86.6N 6.70 6.7) , B4 
(G e 83. 4N 3. 3013. 3) 

C2 (G e 64.4N33. 801.8) , C3 ( G e 58. 8N 20. 60 20. 6) , C4 
(G e 53. 9N9. 2036.9) 

D2 (G e 59.5N38. 5O2.0) , D3 (G e 53. 8N23. 1023. 1) , D4 
(G e 48.8N10.2O41. 0) 

E2 (G e 49. 6N47. 902.5) , E3 ( G e 45. 4N 27. 30 27. 3) % E4 
(G e 42.3N11. 5046.2) 

F2 (G e 42. 4N54. 702.9) , F3 ( G e 38. 4N 30. 80 30. 8) , F4 
(G e 35.5N12.9051.6) 

G2 (G e 34. 8N62.0O3.2) , G3 ( G e 32. 6N 33. 70 33. 7) , G4 
(G e 31. 1N13.8055. 1) 12, 



WO 97/34298 



27 



PCT/JP97/00729 



1 ( G e 90. ON 10. 0) £ M.S B 5 ( G e 80. 0O20. 0) 
i£.£*a/&il§L B1-B5. 

ttftACl (Ge65.0N35.0) £ MA A C 5 ( G e 50. 0O50. 0) 4 £ 
C1-C5, 

*&/£.6Dl (Ge60.0N40.0) i ttrit£D5 ( G e 45. 0O55. 0) t * 
*S£ttJ$lfL D1-D5. 

ffl ^ E1 ( G e 50. 0N50. 0) t H)$|E5 ( G e 40. 0O60. 0) t & 
E 1 - E5, 

ttAAFl (Ge42.9N57. 1) ft^ps ( G e 33. 3066. 7) 
ffi-SttrtflL F1-F5, 

MAGI (Ge35.0N65.0) t HAAGS ( G e 30. 00 70. 0) 
Gl-GS, 

ttAAAl (GelOO) i ffij«H2 (N95.0O 5.0) t* 
1&&mi£m f A1-H2, 

MAAAl (GelOO) * |fl^ H 3 (N50.0O50.0) t* 
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S i O 1 _tK*«S*fc{*» ->+ ? 3 0 fcffl Z n S - 

S i OiCD&mm 2S:*h7^»7 fcffi 1 ±lc»«Lfc. 
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£M3*»rtL*:. Ar#XHAL, XSfttO. 5mTo 

rriui °°v»'<*-vm&<Dmm (**j^*»ti*»*l*: 

2 £I131£<0&(*T^£©/S£ <***©*ttTli»«Lfcj: 3fc 1 8 n 
m) KWLfc. Al-Cr^^ M7HmTorr , 



WO 97/34298 



PCI7JP97/00729 



34 

J&& ;mt>Bfr5£<a#£ (*0U£tf>^J8TM;i:]ttIi£Lfc<fc 9 K 1 5 0 nm) 
Kit MEW® 5H, flf£0>5!«fig<a£«Blfcx^ * * £*R 

»f ■ 9 i «•« 1 0 t i A fc«f **-C » fc. 

#*5, ±E©«Ttt, Gc-N*tliGe-N-0/<y7-I«:ifi£ 

&IGe-Cli^<, G e -Nffc^fe (G e 3N4##* LV>) £ * - ^ 
OKiS-t-S^ft^ fc5^ttGe-Oft*» (GeO, Ge02d<#£Ll^ 

9 S!i5£-f *>5VMiG e -N-Ofls^fc (0J X. tf G e , N « G e 

o^Geo t <om>&y>) *9-*fvvt lt*&#* is&&£tr#* t 

C^O^j®^'* D7-S8 «t»fcS*Jl5*£\ wtvfcO^&fi&fcS** 
10a t %g£gATTfc*U±\ **fc$a*"££ixTV*/,£V^£ i: 1*1810$ 
*fcj»5:t^tfc. BPfc, '<'J 7-18 fcriS1-*flS#J*fcW:M<:fc 
«jfc£*Jxa**fi**«tt 1 0 a t %MKTi:t5:^a* L^. 



WO 97/34298 



35 



PCT/JP97/00729 



MVCtite^. mitt* C r «5»*lClift*Ge*££ra**T?Sj!in-r 

±K'<y T-m&Mtit-t Z>% 2 LTIi, 0>J;itf*-ys/h±: 

/<!)7-iit5:4#tt«. MitfGe-Sb-T 
e *0)KMT*>ixtf , Ge-Te-Sb — <**y h fc/Bv*TV G 

e-Sb-Te-N^Ge-Sb-T e - N - O «r^fife1- 5 £ t # «Tt6 
■CfcSo d<0;*«s*>»£>lctt, *-f»S*/l£^f«Lfc&, Ge 
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